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Chapter 1 Pest Management Planning — Overview

Pest management is a critical component of conserva-
tion planning. It should be used in conjunction with
crop residue management, nutrient management,
conservation buffers, and other practices to address
natural resource concerns and to maximize economic
returns by enhancing the quantity and quality of agri-
cultural commodities. Pesticides used in pest manage-
ment can negatively impact nontarget plants, animals,
and humans. Unintentional exposure may occur in
transport and handling, in the field, and after transport
from the field in soil, water, and air. Ground and
surface water quality impairment resulting from
nonpoint source pesticide contamination is a major
concern in many agricultural areas. Other forms of
pest management also have environmental risks.
Cultivation for weed control, burying or burning crop
residue for disease and insect control, and biological
methods of weed, insect, and disease control can
negatively impact soil, water, air, plants, animals, and
humans. To adequately address these environmental
risks, conservation planning must include a pest
management component that minimizes negative
impacts to all identified resource concerns.

Many pest management principles are detailed and
complex. Formal academic training is often required
to master these principles. The Natural Resources
Conservation Service's (NRCS) National Employee
Development Center (NEDC) is developing a course to
help conservationists gain the technical background
they need to develop conservation plans with an
effective pest management component. The name of
the course is Nutrient and Pest Management Consid-

erations in a Conservation Management System

Plan. This self-paced study course will take about 60
hours to complete. A prerequisite course entitled
Introduction to Water Quality is currently available
from the NEDC.

Core4 Pest Management training is designed to
complement NEDC technical courses by focusing on
the pest management conservation planning process.
This includes implementation of the pest management
standard and filling out job sheets and specification
sheets. Core4 Pest Management training briefly intro-
duces many of the topics covered in detail in the
NEDC courses. Although these courses cannot take
the place of formal academic training, they can
complement local Cooperative Extension and Land
Grant University training to provide conservationists
with the information they need to work effectively

with Extension agents, certified crop advisors (CCA's),
agrichemical dealers, and others who make pest
management recommendations. Cooperative develop-
ment of the pest management component of a conser-
vation plan will support pest management decisions
that produce an abundant supply of food and fiber
while simultaneously conserving our Nation's natural
resources.

Conservation planning involves more than just consid-
ering individual resources. It focuses on the natural
systems and ecological processes that sustain the
resources. The planner must strive to balance natural
resource issues with economic and social needs
through the development of a Resource Management
System (RMS). A CMS combines management and
conservation practices that, when installed, will
achieve a specified level of treatment for all resources
(soil, water, air, plants, animals, and humans). Pro-
gressive planning at incrementally higher levels of
treatment eventually results in an RMS that prevents
degradation and permits sustained use of all natural
resources.

Pest management policy

NRCS's primary role in pest management is to help
producers understand the environmental risks associ-
ated with different pest control options so that they
can incorporate them into their pest management
decisionmaking process. Currently, the major empha-
sis is on quantifying how pesticide choice and manage-
ment factors can affect the potential for pesticide
movement below the root zone and beyond the edge of
the field.

Our policy does not support NRCS originating site-
specific pesticide recommendations. We do, however,
have responsibility for supplementing recommenda-
tions made by Cooperative Extension, CCA's, and
others with environmental risk information. The goal
is to help producers understand how pest management
(including the use of specific pesticides) interrelates
with climate, water management, crop management,
and soil management so they can implement strategies
to minimize environmental hazards related to offsite
contaminant movement and its potential impacts on
nontarget plants, animals, and humans.
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NRCS Policy on Pesticides

(This policy is excerpted from: GM-190 Ecological

Sciences, Part 404, Pesticides, May 1981.)

404.2 Policy

(a) Secretary's Memorandum No. 1929 dated Decem-
ber 12, 1977; (404.4) provides the USDA policy state-
ment on management of pest problems.

(b) It is the policy of USDA and NRCS to encourage
the use of Integrated Pest Management (IPM) meth-
ods, systems, and strategies that are practical, effec-
tive, and energy efficient. Further, the policy advo-
cates adequate protection against significant pests
with pesticides that minimize hazards to man and the
natural environment, including soil, water, and related
plant and animal resources.

404.3

(a) NRCS does not originate specific instructions,
specifications, formulations, or recommendations
regarding pesticides. If such information is required, it
is to be derived from official publications and docu-
ments of the USDA or its cooperating agencies.

(b) If pesticide use is an essential part of a conserva-
tion practice, specific information regarding kind of
pesticide, amounts, and the proper use may be in-
cluded in technical guide specifications, resource
conservation plans, technical notes, job sheets, and
contracts. When needed pesticide information is not
included in NRCS documents, it is to be referenced in
the practice standard(s) and specifications, and the
reference material is to be available in the field office.
Such technical information and use of pesticides must
be consistent with label instructions. It may be neces-
sary to include more detail, such as timing of applica-
tion, equipment, and climatic conditions, than is in-
cluded on the label. All technical notes, "how to do it"
sheets, publications, and other information for general
distribution that include specific information on pesti-
cides will be dated and will include appropriate pre-
cautionary statement(s).

(This policy is excerpted from proposed policy in GM

450, part 401, subpart A. It is not yet final, but it is

included to show what is being proposed to clarify

and enhance NRCS's role in pest management.)

General Manual — Title 450, Part 401

(Proposed policy revisions — changes to existing
policy are bolded.)

401.03(b)(3)(iv)(B)[2] Water quality

When nutrients and pest management negatively

impact surface or ground water or potential problems
exist, nutrient and/or pest management practices,
including timing, forms, and rate and method applica-
tion, shall be recommended to reduce adverse effects.
The use of pesticides and nutrients with high potential
for polluting water are avoided where site limitations,
such as slope, proximity to a surface waterbody,

depth to ground water, soil, and materials in the va-
dose zone or aquifer could cause contamination. the

soil pesticide screening tool, leaching index (LI),

the phosphorus index (PI), and or other ap-

proved assessment procedures are used accord-

ing to FOTG guidelines to identify potential problem
situations from surface runoff and/or leaching. Alter-
native practices for pest management (i.e., chemi-

cal, mechanical, cultural, or biological) or nutri-

ent management (i.e., phosphorus based manure

management, legume cover crops, split nitrogen

applications) or integrated methods are recom-
mended where site limitations exist that increase the
probability of degrading water supplies.

401.03(b)(3)(iv)(D) Plants

Pest management methods for any land use are
based on target pests, environmental considerations,
production requirements, soil, climate and other
planned practices. The timing, method and rate of
application, and forms of management are considered
in the planning process. Other considerations of pest
management such as economics, health and availabil-
ity of products and management skills are considered
in planning process using the conservation practice
standard "Pest Management" (code 595) in the FOTG.
Recommended procedures for developing and docu-
menting the pest management component are found in
the National Agronomy Manual, section 503, Part C.
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(This policy is excerpted from a new draft of GM

190, Ecological Sciences, Part 404 Pest Management.

It is not yet final, but it is included to show what is

being proposed to clarify and enhance NRCS’s role in

pest management.)

Part 404 - Pest Management

404.1(g) 404.1 Overall Policy

a. Guidance and procedures in this section are appli-
cable to all technical assistance that involves pest
management. NRCS employees will follow these
procedures when providing such technical assistance.
Third party vendors and other non-NRCS employees
will use these pest management procedures when
assisting with the implementation of federal conserva-
tion programs for which NRCS has technical responsi-
bility.

b. NRCS promotes the protection of natural resource
functions and values in all NRCS planning and applica-
tion assistance. NRCS recognizes the need to protect
soil, water, air, and related plant and animal resources
while producing abundant high quality food, fiber and
forage and promoting viable agricultural enterprises.

c. NRCS's role in pest management is to:
1. evaluate environmental risks associated with

pest management;
2. develop appropriate mitigation alternatives for

decision-maker consideration;
3. encourage widespread adoption of Integrated

Pest Management (IPM) programs that help
protect natural resources;

4. assist landowners with development and imple-
mentation of an acceptable pest management
component of the overall conservation plan.

d. When providing technical assistance, NRCS will
conduct an environmental evaluation and consider the
objectives of the client in the context of environmen-
tal, economic and other pertinent factors.

e. The pest management component of a conservation
plan shall be developed in compliance with all appli-
cable federal, state and/or local regulations. Federal,
State and/or local regulations take precedence over
NRCS policy when more restrictive.
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Chapter 2 Integrated Pest Management

(Chapter 2, Integrated Pest Management, was

adapted from Module 3 of Nutrient and Pest Manage-

ment Considerations in a Conservation Management

System Plan, NRCS National Employee Development

Center self-paced study course, 1999.)

Definition

A pest is any organism (plant or animal) that causes
trouble, annoyance, or discomfort or becomes a nui-
sance by destroying food and fiber products, causing
structural damage, or creating a poor environment for
other organisms. Ecologically speaking, no organism
is born a pest; it all depends on human perspective.
Pest problems do not arise as independent or isolated
events.

Crops and pests are part of an agroecosystem, and
they are governed by the same biological processes as
those in natural ecosystems. Attempts to control one
pest species without regard for the entire ecosystem
can disrupt checks and balances between crop plants,
pests, beneficials, and the physical environment.
Failure to appreciate ecological interactions may
increase the severity of pest infestations. Action taken
against one pest may exacerbate problems with an-
other or may be incompatible with other control
tactics.

Integrated pest management (IPM) depends on a
detailed understanding of pest growth and develop-
ment, and in particular, what causes outbreaks and
determines survival.

Major pests of agricultural
and horticultural crops

Insects and related arthropods—Invertebrate
animals, such as caterpillars, bugs, beetles, and mites
that cause injury by feeding on plants and animals and
by transmitting pathogens that cause diseases.

Nematodes—Microscopic, multicellular,
unsegmented roundworms that parasitize animals and
plants. Most nematodes that attack agricultural crops
feed on the roots, but a few feed aboveground on
inside stems and leaves.

Pathogens—Disease-causing bacteria, fungi, viruses,
and related organisms. Note that a pathogen is the
agent whose injury causes a disease, whereas a dis-
ease is the process of injury that the pathogen causes.
Most pathogens are too small to be seen with the
naked eye, while diseases manifest themselves visually
as symptoms and signs.

Vertebrates—Any native or introduced, wild or feral,
nonhuman species of vertebrate animal that is detri-
mental to one or more persons as a health hazard or
general nuisance, or by destroying food, fiber, or
natural resources. Vertebrate feeding in agricultural
crops causes the majority of direct damage including
animals, such as mice, rats, and birds. Vertebrates may
also cause damage indirectly by transmitting human
diseases.

Weeds—Undesirable plants that reduce crop yield and
quality by competing for space, water, and nutrients;
weeds also may harbor crop-attacking insects and
pathogens. Weeds also include plants that interfere
with other human activities, such as by prolifically
growing in waterways, or those that cause discomfort,
such as skin irritation or hay fever.
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Integrated pest manage-
ment defined

Integrated pest management is an approach to pest
control that combines biological, cultural, and other
alternatives to chemical control with the judicious use
of pesticides. The objective of IPM is to maintain pest
levels below economically damaging levels while
minimizing harmful effects of pest control on human
health and environmental resources. Figure 2–1 shows
a model for IPM.

Integrated means that a broad interdisciplinary ap-
proach is taken using scientific principles of plant
protection to bring together a variety of management
tactics into an overall strategy.

• IPM strives for maximum use of naturally occur-
ring control forces in the pest's environment
including weather, pest diseases, predators, and
parasites (fig. 2–2). Biointensive IPM attempts to
reduce the use of conventional pesticides by
looking first to biological and cultural alterna-
tives as well as use of least-toxic bio-rational
products that only affect the target pest.

• Rather than focusing on one-shot chemicals to
kill pests after problems occur, IPM looks first to
nonchemical measures that help prevent prob-
lems from developing.

• With IPM, the role for chemical pesticides is one
of last resort if alternatives fail to correct the
problem. Pesticides never are applied according
to a preset schedule or spray calendar in an IPM
program. Instead, they only are used if close
inspection shows they really are needed to
prevent severe damage (fig 2–3). Prescriptive
IPM depends largely on judicious use of pesti-
cides as determined by regular field scouting to
determine if pest infestations exceed critical
threshold levels that justify pesticide application.

Management is the decisionmaking process to reduce
pest status in a planned, systematic way by keeping
their numbers below economically acceptable levels.
The essence of integrated pest management is
decisionmaking: determining if, when, where, and
what mix of control methods are needed.

IPM attempts to satisfy economic, environmental, and
social objectives (which sometimes are in conflict
with each other) to provide cost-effective pest control
that minimizes adverse impacts on human health or
the quality of environmental resources.

Figure 2–1 Conceptual model for integrated pest
management showing how control tactics are
integrated into a complementary system

Figure 2–3 Prescriptive IPM

Figure 2–2 Biointensive IPM

• Physiologically
selective

• Ecologically
selective

• Prevent establishment
• Reduce initial inoculum
• Slow subsequent

growth 

• Conservation
• Introduction
• Augmentation

Biological
controls

Pesticides

Cultural
methods

Conserve

Enhances

Reduce
need for

Pesticides

Scouting and thresholds

Determines need for

Cultural
methods

Biological
control

Scouting and thresholds

Biorational
controls

Biological
control

Cultural
controls

Determines need for



Core4 Conservation Practices, June 1999 7

Resistance is the innate (genetically inherited) ability
of organisms to evolve strains that can survive expo-
sure to pesticides formerly lethal to earlier generations
(fig 2–4). Resistance can develop when pesticide
application kills susceptible individuals while allowing
naturally resistant individuals to survive. These survi-
vors pass to their offspring the genetically determined
resistance trait. With repeated pesticide application,
the pest population increasingly is comprised of resis-
tant individuals.

In theory, pests can develop resistance to any type of
IPM tactic: biological, cultural, or chemical. In the
Midwest, farmers routinely rotate corn with soybeans
to break the infestation cycle of the corn rootworm, an
insect that only feeds on grassy plants and so has
become the key insect pest of field corn. Yet the
rootworm has developed strains that overcome crop
rotation by extending their overwintering resting stage
in the soil from one winter to several winters. This
allows them to be ready to attack corn the next time it
is planted in the field. Still other rootworm popula-
tions have developed strains that feed on both corn
and soybeans.

In practice, resistance occurs most frequently in
response to pesticide use. Insects were the first group
of pests to develop pesticide resistant strains. World-
wide, over 600 species are resistant to at least one
insecticide; some are resistant to all the major classes
of insecticides. Herbicide-resistant weeds now number
more than 100 worldwide and fungicide-resistant plant
pathogens have also been observed.

Resurgence is the situation where insecticide applica-
tion initially reduces an infestation, but soon after-
wards the pest rebounds (resurges) to higher levels
than before treatment.

Replacement, or secondary pest outbreak, is resur-
gence of nontarget pests. It occurs when a pesticide is
used to control the target pest, but afterwards a for-
merly insignificant pest replaces the target pest as an
economic problem. Figure 2–5 illustrates the treadmill
effect of over-reliance on pesticides.

Figure 2–4 Resistance by organisms to pesticides (modified from The Safe and Effective Use of Pesticides, University of
California)
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IPM principles

Principle #1. There is no silver bullet.

Over-reliance on any single control measure can have
undesirable effects. This especially has been docu-
mented for pesticides where over-reliance can lead to
the "3-R's": resistance, resurgence, and replacement.
IPM considers all possible control actions, including
taking no action at all, and fits tactics together into
mutually complementary strategies. The idea is to
combine different control tactics into an overall strat-
egy that balances the strengths of each against any
individual weaknesses.

Principle #2. Tolerate, do not eradicate.

IPM recognizes that keeping fields entirely pest-free is
neither necessary nor desirable — it is not necessary
to totally eliminate pests. Because most crops can
tolerate low pest infestation levels without any loss in
harvestable produce or quality, the presence of a pest
does not necessarily mean that you have a pest prob-
lem. IPM seeks to reduce pest populations below
levels that are economically damaging rather than to
totally eliminate infestations.

Principle #3. Treat the causes of pest out-

breaks, not the symptoms.

IPM requires detailed understanding of pest biology
and ecology so that the cropping system selectively
can be manipulated to the pest's disadvantage. The
idea is to make the crop less favorable for pest sur-
vival and reproduction with as little disturbance to the
rest of the ecosystem as possible.

Principle #4. If you kill the natural enemies,

you inherit their job.

Naturally occurring predators, parasites, pathogens,
antagonists, and competitors (collectively known as
biological control agents) help keep many pest popula-
tions in check. IPM strives to enhance the impact of
beneficials and other natural controls by conserving or
augmenting those agents already present.

Principle #5. Pesticides are not a substitute

for good farming.

A vigorously growing plant better can defend itself
against pests than a weak, stressed plant. IPM takes
maximum advantage of farming practices that pro-
mote plant health and allow crops to escape or toler-
ate pest injury. IPM begins from the premise that
killing pests is not the objective; protecting the com-
modity is. Pest status can be reduced by repelling the
pest, avoiding the pest, or reducing its rate of coloniza-
tion or invasion, as well as by directly killing the pest.

Overview of pest
management practices

Farmers put IPM philosophy into practice by following
these three steps:

Step 1. Use cultural methods, biological controls, and
other alternatives to conventional chemical pesticides
when practical.

Step 2. Use field scouting, pest forecasting, and
economic thresholds to ensure that pesticides are
used for real (not perceived) pest problems.

Step 3. Match pesticides with field site features so
that the risk of contaminating water is minimized.

Alternatives to pesticides

Cultural methods

Cultural methods are those good farming (or good
horticultural) practices that either control pests me-
chanically or break their infestation cycle by making
the living and nonliving environment less suitable for
pest survival by:

• Tillage operations that disrupt weeds
• Mowing
• Vacuuming
• Burning
• Reducing the overall favorableness of the habitat

(by destroying pest over-wintering sites and
other infestation sources both in the crop field
and alternate hosts or habitats)

• Altering planting patterns to disrupt or interrupt
in time and space the food or other habitat
resources required by the pest

• Diverting mobile pests from the crop
• Enhancing the vigor of the crop so that it can

better tolerate pest injury

Examples of cultural controls used in IPM programs
include:

• Crop rotation
• Tillage operations that turn the soil and bury

crop debris
• Altering planting and harvest dates
• Altering seeding rates and crop spacing
• Seedbed preparation, fertilizer application, and

irrigation schedules that help plants outgrow
pests
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• Sanitation practices, such as cleaning tillage and
harvesting equipment

• Certified seed that is free of pathogens and weed
seed

• Cover crops
• Trap crops
• Pest-resistant varieties that can tolerate pest

injury, be less attractive to pests, or control pests
by producing chemicals that are toxic to them

Biological controls

Biological controls use living organisms (natural
enemies) to suppress populations of other pests.
Examples are:

• Predators are free-living animals (most often
other insects or arthropods, but also birds,
reptiles, and mammals) that eat other animals
(the prey).

• Parasitoids are insect (or related arthropods)
parasites of other insects (or other arthropods).
Most parasitoids are tiny wasps and flies. They
differ zoologically from true parasites (fleas,
lice, or intestinal tapeworms) primarily in that
parasitoids kill their host whereas parasites may
weaken, but seldom kill the host.

• Pathogens are disease-causing micro-organisms.
including viruses, bacteria, fungi, and nematodes.

Field scouting, pest
forecasts, and thresholds

A principle of IPM is that pesticides should be used
only when field examination or scouting shows that
infestations exceed economic thresholds, guidelines
that differentiate economically insignificant infesta-
tions from intolerable populations (fig 2–6). Pest
scouting generally should be random and representa-
tive. In figure 2–6, the IPM scout used an understand-
ing of pest biology to divide a large and variable wheat
field into three subsections.

The only time to take control action and apply pesti-
cides is when pest density reaches the economic
threshold (ET) value. Pesticide application here keeps
infestations from increasing to the breakeven eco-
nomic injury level (EIL) value. The shaded part of the
pest population curve in figure 2–7 shows actual pest
density while the dotted curve shows a pest popula-
tion increase in the absence of control.

Chapter 2—Integrated Pest Management

Figure 2–6 Pest scouting
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Site-specific pesticide
selection

The final component of IPM is selection of pesticides
that pose the least risk of leaching through soil or
being transported from fields in runoff water and
sediment or drifting as spray particles on the wind.

USDA National IPM Initiative

The United States Department of Agriculture, U.S.
Environmental Protection Agency, and Food and Drug
Administration responded to the President's proposal
for reduced pesticide risk by jointly calling for the
voluntary goal of implementing IPM methods on 75
percent of U.S. cropland by the year 2000. This volun-
tary approach to reducing pesticide risks contrasts
with mandatory pesticide reduction strategies adopted
by several European governments in the early 1990s.

To achieve the 75 percent adoption goal, the USDA
announced on December 14, 1994, its National IPM
Initiative. The Initiative is based on two premises:

• Involving farmers and other pest control advisors
from the beginning in the development of IPM
programs will increase the adoption of IPM
methods.

• IPM benefits both consumers and farmers. It can
reduce environmental and food safety risks from
pesticides and increase farmer profitability by
ensuring pest controls are used in the most
judicious way.

In essence, the National IPM Initiative seeks to de-
velop new IPM tools and then move them to the farm
where they can be applied to solving priority pest
control problems identified by farmers.

Pesticides

Pesticides are defined as "any substance used for

controlling, preventing, destroying, repelling, or

mitigating any pest." Tables 2–1 and 2–2 show the
common pesticide classes and their target pests and
functions.

Herbicides, insecticides, and fungicides represent
more than 93 percent of the pesticide active ingredient
used worldwide. Herbicides typically represent more
than 50 percent of pesticide use, followed by insecti-
cides (23 to 35 percent), and fungicides (11 to 14
percent).

Formulations

Most end-use pesticide products are not 100 percent
active ingredients. Typically, they are diluted with
water, oil, air, or chemically inactive (inert) solids so
they can be handled by application equipment and
spread evenly over the area to be treated. Because the
basic chemical generally cannot be added directly to
water or mixed in the field with solids, manufacturers
must further modify their products by combining them
with other material, such as solvents, wetting agents,
stickers, powders, or granules. The final product is
called a pesticide formulation and is ready either for
use as packaged or after being diluted with water or
other carriers. Formulation types are:

WP wettable powder
S solutions
F flowable
G granules or granular
D dusts
SP soluble powder
EC emulsifiable concentrate

Adjuvants are chemicals that are added to a pesticide
formulation or spray mixture to improve performance
and/or safety. Most pesticide formulations contain at
least a small percentage of one or more adjuvants.

• Wetting agents allow wettable powders to mix
with water.

• Emulsifiers allow petroleum-based pesticides
(ECs) to mix with water.

• Invert emulsifiers allow water-based pesticides
to mix with petroleum carrier.

• Spreaders allow pesticide to form a uniform
coating layer over the treated surface.

• Stickers allow pesticide to stay on the treated
surface for a longer time without being dis-
lodged.

• Penetrants allow the pesticide to get through the
outer surface to the inside of the treated target.

• Foaming agents reduce drift.
• Thickeners reduce drift by increasing droplet

size.
• Safeners reduce the toxicity of a pesticide formu-

lation to the pesticide handler or to the treated
surface.

• Compatibility agents aid in combining pesticides
effectively.

• Buffers allow pesticides to be mixed with
diluents or other pesticides of different acidity or
alkalinity.

• Antifoaming agents reduce foaming or spray
mixtures that require vigorous agitation.
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Table 2-1     Common pesticide classes and target pests

Pesticide class  Target pest

Acaricide Mites

Avicide Birds (kills or repells)

Bactericide Bacteria

Fungicide Fungi

Herbicide Weeds

Insecticide Insects

Larvicide Larvae (usually mosquito)

Miticide Mites

Nematicide Nematodes

Ovicide Eggs

Rodenticide Rodents

Table 2–2     Pesticide classes and functions

Pesticide class  Function

Attractants Attract insects

Chemosterilants Sterilize insect or pest verte-
brates

Defoliants Remove leaves

Desiccants Speed drying of plants

Growth regulators Stimulate or retard growth of
plants or insects

Pheromones Attract insects or vertebrates

Repellents Repel insects, mites and ticks, or
pest vertebrates

Chapter 2—Integrated Pest Management
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Chapter 3 Environmental Risks of Pest
Management

Chemical control

The environmental risks of pest management using
chemical control are:

• Risk of pesticides leaving the agricultural man-
agement zone (AMZ) in soil, water and air, and
negatively impacting nontarget plants, animals,
and humans. (The boundaries of the AMZ are the
edge of the field, the bottom of the root zone,
and the top of the crop canopy.)

• Risk of harming beneficial organisms with pesti-
cide application.

• Risk to personal safety during pesticide applica-
tion.

Tools are available to help evaluate the potential for
pesticides to leave the AMZ and impact nontarget
plants, animals, and humans. National assessments
can be used for strategic planning purposes. Figures
3–1 and 3–2 show national pesticide leaching and
runoff indexes. The full text describing these maps can
be viewed at http://www.nhq.nrcs.usda.gov/land/pubs/
gosstext.html. The following is an excerpt from that
text:

National Modeling

The National Pesticide Loss Database was used with
the National Resources Inventory (NRI) to simulate
pesticide loss by watershed for use in identifying
potential priority watersheds for implementation of
conservation programs.

Figure 3–1 Potential for concentration of pesticide leaching below the root zone to exceed water quality thresholds for
humans (map can be viewed at http://www.nhq.nrcs.usda.gov/land/pus/gosstext.html as Map 6)
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The NRI was used as a modeling framework and as a
source of land use data and soil data. Each NRI sample
point was treated as a representative field in the
simulation model. The simulation was conducted
using 13 crops-barley, corn, cotton, oats, peanuts,
potatoes, rice, sorghum, soybeans, sugar beets, sun-
flowers, tobacco, and wheat-which comprise about
170,000 NRI sample points. The statistical weights
associated with the NRI sample points are used as a
measure of how many acres each representative field
represents. Land use for the most recent inventory-
1992-was used.

Pesticide use data were taken from Gianessi and
Anderson, who estimated the average application rate
and the percentage of acres treated by state for over
200 pesticides and for 84 crops for the time period
1990-93. Estimates of percent acres treated and appli-
cation rate were imputed onto NRI sample points by
state and crop. Map 2 was created by multiplying the
percent acres treated times the acres represented by

each point to obtain the acres treated for each pesti-
cide, and then multiplying by the application rate and
summing over the pesticides at each NRI sample point
to obtain the total pounds of pesticides applied. These
results were aggregated over NRI sample points in
each 8-digit hydrologic unit in the 48 states.

Estimates of pesticide loss from the National Pesticide
Loss Database were imputed onto the 170,000 sample
points according to soil type, geographic location, and
pesticide. Mass loss and annual concentration were
calculated for each pesticide at each sample point.
Mass loss estimates were then aggregated over acres
treated in each watershed to produce national maps.

Concentrations were compared to water quality
thresholds to derive a measure of environmental risk
at each NRI sample point. Health Advisories (HAs) and
Maximum Contaminant Levels (MCLs) were used for
humans for pesticides that have been assigned drink-
ing water standards by EPA. For other pesticides,

Figure 3–2 Potential for concentration of pesticide runoff at the edge of the field to exceed water quality thresholds for
humans (map can be viewed at http://www.nhq.nrcs.usda.gov/land/pus/gosstext.html as Map 14)
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Figure 3–3 National Agricultural Pesticide Risk Analysis (NAPRA) at the watershed level using the Natural Resources
Inventory and the National Agriculture Statistics Service Cropping Practices Survey—Envirnomental risk in
runoff for humans: 1991 – 1992 baseline

"safe" thresholds were estimated from EPA Reference
Dose values and cancer slope data. Maximum Accept-
able Toxicant Concentrations (MATCs) were used as
"safe" thresholds for fish, which were calculated using
toxicity data published by EPA.

The extent to which the concentration exceeded the
threshold was used as a measure of risk for each
pesticide. This risk measure was aggregated over the
pesticides at each point and then multiplied by the
number of acres treated and summed over the points
in each watershed to obtain an aggregate risk measure
for each watershed—Threshold Exceedence Units
(TEUs) per watershed. TEUs are similar in concept to
the acre-feet volumetric measure, since they are a
multiple of acres times a measure of magnitude at a
point. They are used here only to measure relative risk
from one watershed to another; the higher the TEU
score, the higher the risk.]

Watershed level analysis (fig. 3–3) can be used to
address specific water quality concerns and show the
potential for management solutions to protect natural
resources.

Field scale tools can be used to address identified
resource concerns in targeted areas. The Windows
Pesticide Screening Tool (WIN-PST) can help field
office personnel evaluate the potential for offsite
pesticide movement on a field-by-field basis. It is based
on the NRCS Soil/Pesticide Interaction Screening
Procedure (SPISP II) and National Agricultural Pesti-
cide Risk Analysis (NAPRA) generic scenario results.
The tool is illustrated in figures 3–4, 3–5, 3–6, 3–7, and
3–8.

Soil/pesticide interaction ratings for all applicable soils
and pesticides provide a means to evaluate the poten-
tial environmental risks associated with all recom-
mended alternatives. Appropriate mitigation strategies
should be matched with alternatives that have substan-
tial environmental risk(s).
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Figure 3–4 WIN-PST soil properties and ratings
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Figure 3–5 WIN-PST pesticide properties and ratings

Chapter 3—Environmental Risks of Pest Management
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Figure 3–6 WIN-PST soil/pesticide interaction ratings
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Figure 3–7 Variations in annual pesticide losses and cumulative National Agricultural Pesticide Risk Analysis (NAPRA) risk*

Figure 3–8 Using cumulative NAPRA risk to evaluate
management alternatives*
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* NAPRA defines risk as a pesticide loss from the field that exceeds a toxicity threshold, such as the human drinking water
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ated with a given set of management options as a cumulative risk over time (in this case the sum of the risk over 49 years).

* NAPRA characterizes risk variation associated with
different pesticides and different management
alternatives.
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Chapter 4 Pesticides in the Environment

(The information in Chapter 4, Pesticides in the

Environment, is adapted from Module 2 of Nutrient

and Pest Management Considerations in a Conserva-

tion Management System Plan, NRCS National

Employee Development Center self-paced study

course, 1999.)

Introduction

Over 1.20 billion pounds of pesticide active ingredients
are used annually in the United States in agriculture,
forestry, rights-of-way, and by homeowners.

The Federal Insecticide Fungicide and Rodenticide Act
(FIFRA) is the primary legislation regulating pesticides
in the United States. The Environmental Protection
Agency is responsible for the administration of this
body of laws. These laws address the registration of
pesticide products, prescribing conditions for pesti-
cide use, establishing maximum acceptable levels of
pesticide residue in foods, labeling requirements, and
other aspects of pesticide regulation.

The 1996 Food Quality Protection Act (FQPA) made
substantial amendments to FIFRA. Changes include
requiring EPA to:

• Consider all nonoccupational exposure pathways
when establishing tolerances.

• Screen pesticides for endocrine disruption.
• Consider cumulative risks of pesticides that have

common mechanisms of toxicity.
• Consider risks to infants and children when

setting tolerances.
• Expedite approval of "reduced risk" pesticides.
• Report annually to Congress on progress of the

pesticide re-registration program.

Pesticide risk analysis

Pesticide registrations and label use restrictions are
both based on risk analysis and determining if the
benefits of a proposed pesticide use outweigh the
potential risks. A risk assessment is a detailed risk
analysis that includes essentially all potential risks to
all species that may be impacted by a particular pesti-
cide use. NRCS pesticide risk analysis is a subset of a

full risk assessment. NRCS focuses on pesticide envi-
ronmental risk screening tools and the data used to
identify sensitive pesticide/soil combinations that need
mitigation to adequately protect the natural resource
base.

The major components of pesticide risk analysis are:
• Determining the potential for exposure to the

pesticide
— Point source exposure

◊ Mixing/loading
◊ Accidental spills
◊ Container disposal

— Nonpoint source exposure
◊ Field leachate in water
◊ Field runoff in water
◊ Field runoff in sediment
◊ Field volatization in air

• Determining the toxicological hazard posed by
the pesticide

• Characterizing risk by combining pesticide
exposure and toxicity]

Environmental fate: under-
standing pesticide persis-
tence and mobility in soil

Many factors govern the potential for pesticide con-
tamination of ground water or surface water. These
factors include soil properties, pesticide properties,
hydraulic loading on the soil, and crop management
practices.

Fate processes for a pesticide (fig. 4–1) can be
grouped into those that affect persistence, (photo-
degradation, chemical degradation, and microbial
degradation) and those that affect mobility (sorption,
plant uptake, volatilization, wind erosion, runoff, and
leaching) Figure 4–2 illustrates these groupings. Pesti-
cide persistence and mobility are influenced by prop-
erties of the pesticide, soil properties, site conditions,
weather, and management factors, such as pesticide
application method. Some of the most important
properties of a pesticide that can be used to predict
environmental fate include half-life, soil sorption
coefficient, water solubility, and vapor pressure.
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Pesticide persistence is often expressed in terms of
field half-life. This is the length of time required for
half of the original quantity to break down or dissipate
from the field. The half-life values in table 4–1 repre-
sent typical field half-live values. Persistence can vary
greatly from one site to the next.

Pesticide mobility may result in redistribution within
the application site or movement of some amount of
pesticide offsite. After application, a pesticide may:

• Dissolve in water and be taken up by plants,
move in runoff, or leach

• Volatilize or erode from foliage or soil with wind
and become airborne

• Attach (sorb) to soil organic matter and soil
particles and either remain near the site of depo-
sition or move with eroded soil in runoff or wind

Pesticide sorption, water solubility, and vapor pres-
sure affect mobility. Mobility is also influenced by
environmental and site characteristics including
weather, topography, canopy and ground cover, and
soil organic matter, texture, and structure.

Sorption is determined by the chemical characteristics
of the pesticide. The specific mechanisms for the
sorbing of a chemical to the soil are not easily defined.
Numerous mechanisms may operate in a particular
situation, including strong or weak ionic attraction,
hydrophobic attraction, and hydrogen-bonding. Sorp-
tion of pesticides that are weak acids or bases is also
influenced by the pH of the soil.

The sorption of a particular pesticide to a soil is mea-
sured in a laboratory by mixing water, pesticide, and
soil. After equilibrium has been reached, the amount of
pesticide remaining in solution is measured. The
concentration of pesticide sorbed to the soil in the
mixture is divided by the pesticide concentration still
in solution. This yields the distribution coefficient, Kd
(fig. 4–3). A low distribution coefficient indicates that
more of the pesticide is in solution; a higher value
indicates that more of the pesticide is sorbed to soil.

Koc is the distribution coefficient Kd normalized for the
amount of organic carbon that is in the tested soil (Kd/
percent organic carbon). Soil organic carbon is di-
rectly proportional to soil organic matter, which is
primarily responsible for a soil's sorption properties.

Figure 4–1 Pesticide fate processes

Figure 4–2 Factors affecting pesticide in soil

Figure 4–3 Distribution coefficient (Kd) and Henry's Law
Constant (Kh)

Wind
erosion

Volatilization

Photodegradation

Water erosion
or runoff

Plant
uptake

Sorption to
soil particles Microbial or chemical

degradation

Leach forward
groundwater

Persistence
and

mobility

Environmental fate

Initial distribution

Soil pH

Temperature

Soil texture

Organic matter

Sunlight

Moisture

Soil water

Soil particle Pesticide
in water

Pesticide
in air

Air

Kh

Kj



Core4 Conservation Practices, June 1999 23

Table 4–1 Pesticide environmental fate properties and NRCS soil/pesticide interaction screening procedure (SPISP II)
pesticide ratings

Pesticide Field Koc Solubility Vapor Pesticide Pesticide Pesticide
1/2 life in water pressure leaching solution adsorbed

potential* runoff runoff
(days) (mg/L) (mm Hg) potential* potential*

Malathion 1 1,800 130  8.0 x 10–6 Low Low Low

1,3 Dichloropropene 10 32 2,250  29 Intermediate Intermediate Low

Dicamba salt 1/ 14 2 400,000  0 High Intermediate Low

Benomyl 67 1,900 2 <1 x 10–10 Low High High

Diuron 90 480 42 6.9 x 10–8 Intermediate High Intermediate

Bensulide 120 1,000 5.6  8.0 x 10–7 Intermediate High High

Prometon 1/ 500 150 720  7.7 x10–6 High High Intermediate

1/ Dicamba is a weak acid; Prometon is a weak base; therefore, sorption and solubility are affected by soil pH.

Pesticide movement pathways

A pesticide in solution can move across cell mem-
branes and be taken up by plants. The amount of
uptake is partly determined by the pesticide's water
solubility. Adjuvants (additives) can enhance plant
uptake of pesticides. Plant uptake of pesticide helps
prevent runoff and leaching.

Pesticides may also volatilize or be blown away by the
wind (erode). Volatilization from foliage is determined
by the pesticide’s vapor pressure, which is affected by
temperature. Vapor pressure is the pressure exerted
by a vapor when it is in equilibrium with the liquid
from which it is derived. Pesticides with a high vapor
pressure tend to volatilize. Those with a low vapor
pressure are less likely to volatilize. The higher the
temperature, the greater the volatilization.

Volatilization from moist soil is determined by mois-
ture content of the soil and by the pesticide’s vapor
pressure (table 4–2), sorption, and water solubility.
Because water competes for binding sites, pesticide
volatilization is greatest in wet soils.

Airborne pesticide residue is subject to a variety of
degradation processes including photodegradation,
oxidation, and hydrolysis. The residue is often rapidly
degraded in the atmosphere. However, stable airborne
pesticide residue and its degradation products may
move from the application site and be deposited in
dew, rainfall, or dust. This may result in pesticide
redistribution within the application site or movement

of pesticide offsite. The offsite airborne movement of
a pesticide is known as drift. Drift can be harmful to
both human and environmental health and may dam-
age nearby crops. It is important to consider the
weather conditions and the environmental behavior of
pesticides to minimize drift.

Runoff is the movement of water over a sloping sur-
face. Runoff can carry pesticides dissolved in water
and pesticides sorbed to sediment. If heavy irrigation
or rainfall shortly after application induces runoff,
pesticide can be moved offsite. Heavy rainfall or
overhead irrigation soon after application may also
dislodge pesticide residue on foliage, adding to runoff
losses. With time, residue on foliage is less likely to be
washed off as it becomes incorporated in surface
waxes.

Leaching is the removal of soluble materials by water
passing downward through the soil. Ground water
contamination occurs when pesticides move with

Table 4–2 Pesticide vapor pressure and potential for
volatile loss

Vapor pressure Potential for volatile loss

Greater than 1.0 x 10–4 High

1.0 x 10–4 to 1.0 x 10–7 Medium

Less than 1.0 x 10–7  Low

Chapter 4—Pesticides in the Environment
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infiltrating water through the soil profile to the water
table. The closer the water table is to the surface, the
greater the likelihood that it may become contami-
nated. Soil permeability also plays a key role in deter-
mining the likelihood of a pesticide to leach into
ground water.

Pesticide trapping with
conservation buffers

Pesticides vary in how tightly they are sorbed
(adsorbed and/or absorbed) to soil particles. Degree of
soil binding is measured by binding coefficients or K
values. Koc is a type of K value that is normalized for
organic carbon content. Koc is a measure of sorption to
the organic matter and clay fractions of soil, with
higher Koc values indicating tighter binding. Koc values
can be used to predict whether a specific pesticide will
be carried primarily with organic matter and clay in
runoff sediment or dissolved in runoff water. Koc
values greater than 1,000 indicate that pesticides are
very strongly adsorbed to soil. Eroded soil carries the
majority of this kind of chemical leaving fields in
runoff. Thus, if conservation buffers are effective in
trapping sediment, they will be effective in trapping
this type of pesticide.

Pesticides with lower Koc values (less than 300 to 500)
tend to move moredissolved in runoff water than
sorbed to runoff sediment. Concentrations carried on
sediment are higher than concentrations in water, but
because water quantities running off fields are so

much greater than eroded soil quantities, water ac-
counts for the majority of this type of chemical leaving
fields. To be effective in trapping this type of pesticide,
buffers need to increase water infiltration or maximize
contact of runoff with vegetation that may sorb pesti-
cide.

Sensitivity and vulnerability
of ground and surface water

Sensitivity refers to intrinsic physical and biological
characteristics of a particular site that make it more or
less susceptible to potential ground or surface water
contamination. Sensitivity parameters include climate,
soil characteristics (table 4–3), and distance to
waterbodies.

Vulnerability refers to extrinsic management factors
that could make a sensitive site more or less suscep-
tible to ground or surface water contamination. Vul-
nerability parameters include cropping practices,
tillage practices, pest management practices (includ-
ing pesticide use practices), and irrigation practices,

Sensitive sites can be carefully managed to reduce
ground and surface water vulnerability.

Table 4–3 Windows pesticide screening tool soil leaching and runoff sensitivity

Component Texture Hyd K factor  Depth % OM SLP SSRP SARP

Markham sil C 0.37 7" 2.5% L H H

Ayr sl B 0.17 8" 1.5% H I I

Sparta ls A 0.17 8" 1.5% H L L

Legend:

Hyd—The hydrologic group assigned to this soil SSRP—Soil Solution Runoff Potential

K factor—Soil erodability factor SARP—Soil Adsorbed Runoff Potential

Depth—Depth of the first soil layer H—High

% OM—Percent organic matter in the first horizon I—Intermediate

SLP—Soil Leaching Potential L—Low
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Pesticide toxicity: "The dose
makes the poison"

One of the more commonly used measures of toxicity
is the LD50. The LD50 (lethal dose for 50 percent of
the animals tested) of a poison is generally expressed
in milligrams of chemical per kilogram of body weight
(mg/kg). A chemical with a small LD50 is highly toxic.
While a chemical that has a large LD50 is unlikely to
have lethal effects, it may still produce illness. Table
4–4 shows exposure measurement.

LC50 (lethal concentration for 50 percent of the ani-
mals tested) is often used for toxicity to aquatic spe-
cies.

LD50 and LC50 vary by species and exposure pathway
(for example, oral versus dermal), so comparable
studies must be used to evaluate one pesticide versus
another.

MATC (maximum acceptable toxicant concentration)
is a long-term acceptable toxicity for fish. An MATC
can be determined empirically by performing lifetime
or long-term toxicity tests for fish. Alternatively,
MATC's can be estimated from LC50s (Barnthouse,
Suter, and Rosen 1990).

Toxicity assessment is complex because environmen-
tal stress factors (temperature, food, and light) and
species diversity (age, sex, health, and hormonal
status) can cause results to vary widely (table 4–5).

Chapter 4—Pesticides in the Environment

Table 4–4      Common exposure measurements

Dose Abbreviation Metric equivalent Abbreviation Approximate amount in water

Parts ppm Milligrams per kilogram mg/kg 1 teaspoon per
per million or milligrams per liter water mg/L 1,000 gallons

Parts ppb Micrograms per kilogram µg/kg 1 teaspoon per
per billion or micrograms per liter water µg/L 1,000,000 gallons

Table 4–5 Toxicity rating scale and labeling requirement for pesticides 1/

Category Signal word Characteristic acute Skin/eye Probable oral
required on label toxicity in experimental irritation  lethal dose

animal LD50 and LC50

I. DANGER- Oral: 0–50 mg/kg Severe A few drops to a teaspoon
Highly toxic POISON Dermal: 0–200 mg/kg

Inhalation: 0–0.2 mg/L

II. WARNING Oral: >50–500 mg/kg Moderate More than 1 teaspoon to
Moderately toxic Dermal: >200–2,000 mg/kg 1 ounce

Inhalation: >0.2–2.0 mg/L

III. CAUTION Oral: >500–5,000 mg/kg Slight More than 1 ounce
Slightly toxic Dermal: >2,000–20,000 mg/kg

Inhalation: >2.0–20 mg/L

IV. None required Oral: >5,000 mg/kg None
Practically Dermal: >20,000 mg/kg
nontoxic Inhalation: >20 mg/L

1/ Source: 40 CFR 156.10 (1994)
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Comparing poisons based on LD50s is an oversimpli-
fied approach to comparing chemicals because the
LD50 is only one point on the dose-response curve that
reflects the potential of the compound to cause death.
What is more important in assessing chemical safety is
the threshold dose and the slope of the dose-response
curve, which shows how fast the response increases
as the dose increases. Figure 4–4 is examples of dose-
response curves for two chemicals that have the same
LD50.

Table 4–6 General toxicity categories

Category  System affected  Common symptoms

Respiratory Nose, trachea, lungs Irritation, coughing, choking, tight chest

Gastrointestinal Stomach, intestines Nausea, vomiting, diarrhea

Renal Kidney Back pain, urinating more or less than usual

Neurological Brain, spinal cord, behavior Headache, dizziness, confusion, depression, coma,
convulsions

Hematological Blood Anemia (tiredness, weakness)

Dermatological Skin, eyes Rashes, itching, redness, swelling

Reproductive Ovaries, testes, fetus Infertility, miscarriage

A true assessment of a chemical's toxicity involves
comparisons of numerous dose-response curves
covering many types of toxic effects. The determina-
tion of which pesticides will be restricted use pesti-
cides uses this approach. Some restricted use pesti-
cides have large LD50s (low acute oral toxicity);
however, they may be strong skin or eye irritants that
require special handling.

The knowledge gained from dose-response studies in
animals is used to set standards for human exposure
and the amount of chemical residue that is allowed in
the environment. As mentioned previously, numerous
dose-response relationships must be determined in
many different species. Without this information, the
health risks associated with chemical exposure are
impossible to accurately predict. Adequate informa-
tion helps to make informed decisions about chemical
exposure so that the risk to human health and the
environment is minimized.

Manifestations of toxic
effects

Most toxic effects are reversible and do not cause
permanent damage, but complete recovery may take a
long time. However, some poisons cause irreversible
(permanent) damage. Poisons can affect just one
particular organ system, or they may produce general-
ized toxicity by affecting a number of systems. The
type of toxicity is generally subdivided into categories
based on the major organ systems affected. Some of
these are listed in table 4–6.

Figure 4–4 Dose response of two chemicals with the
same LD50
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Although natural and synthetic chemicals may cause a
variety of toxic effects at high enough doses, the effect
that is of most concern in the United States is cancer.
This is not surprising considering the high incidence of
this disease, its often-fatal outcome, and the overall
cost to society. To decide on the risk that a particular
carcinogen poses, it is important to determine how
much of the chemical will cause how many cases of
cancer in a specified population. This value can then
be compared to what is considered an acceptable risk.
Currently, the commonly accepted increase in risk of
cancer is one additional cancer in one million people.

Acceptable carcinogen exposure levels (set by EPA)
generally represent what is called the "worst case"
exposure. An assumption made in the calculation of
worst-case exposure levels is that humans will be
exposed to the same concentration of the chemical
every day of their lives for 70 years. As a result, the
published acceptable risk level does not necessarily
represent the "safe level," but rather a target level with
the expectation that the true risk to exposure is less
than the published value. The exposure criteria are
guidelines for the protection of sensitive elements of
the population and are calculated with many factors of
uncertainty (the relationship of animal toxicity to
human toxicity, for instance).

Cholinesterase (ko-li-nes-ter-ace) is one of many
important enzymes needed for the proper functioning
of the nervous systems of humans, other vertebrates,
and insects. Certain chemical classes of pesticides,
such as organophosphates (OPs), carbamates, and
chlorinated derivatives of nicotine (imidacloprid),
work against undesirable bugs by interfering with or
inhibiting cholinesterase. While the effects of cho-
linesterase-inhibiting products are intended for insect
pests, these chemicals can also be poisonous or toxic
to humans in some situations.

Organophosphate insecticides include some of the
most toxic pesticides. They can enter the human body
through skin absorption, inhalation, and ingestion.
They can affect cholinesterase activity in red blood
cells and in blood plasma and can act directly, or in
combination with other enzymes, on cholinesterase in
the body.

Carbamates are similar to organophosphates in that
they vary widely in toxicity and work by inhibiting
plasma cholinesterase.

Imidacloprid is a recently introduced synthetic insecti-
cide that is similar to nicotine. It mimics the action of
acetocholine by binding to the postsynaptic nicotinic

receptor. However, nicotine and imidacloprid are
insensitive to the action of acetocholinesterase and,
therefore, bind persistently to the receptor that leads
to nerve overstimulation. This results in hyperexcita-
tion, convulsions, paralysis, and death. Because the
nicotinergic neuronal pathway is more abundant in
insects, these compounds are selectively more toxic to
insects than mammals.

Overexposure to organophosphate and carbamate
insecticides can result in low blood pressure, slow
heartbeat, breathing difficulty, and possibly death if
not promptly treated by a physician.

EPA defines endocrine disrupters as compounds that
"interfere with the synthesis, secretion, transport,
binding, action, or elimination of natural hormones in
the body that are responsible for the maintenance of
homeostasis (normal cell metabolism), reproduction,
development, and/or behavior." Many endocrine dis-
rupters are thought to mimic hormones, such as estro-
gen or testosterone. They have chemical properties
similar to hormones that allow binding to hormone
specific receptors on the cells of target organs. A
number of pesticides are suspected endoctrine
disruptors, but EPA has not yet confirmed these
preliminary findings.

Pesticide drinking water
standards

EPA set standards for pesticide residue in drinking
water for about 200 organic chemicals, many of which
are pesticides. These standards include health adviso-
ries (HAs) in mg/L (ppm) for 1-day, 10-day, and longer-
term exposures for children and adults.

The HA is the concentration of a chemical in drinking
water that is not expected to cause adverse effects
over a lifetime of exposure. It is determined separately
for pesticides that have not been shown to cause
cancer in laboratory animals and for those that have.

Following a more thorough evaluation, EPA has estab-
lished maximum contaminant levels (MCLs) and
maximum contaminant level goals (MCLGs) for many,
but not all, pesticides. MCLs are the maximum permis-
sible level of a contaminant in water that is delivered
to any user of a public water system. MCLGs are
nonenforceable concentrations of a drinking water
contaminant that are protective of adverse human
health effects and allow an adequate margin of safety.

Chapter 4—Pesticides in the Environment
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EPA's Office of Water also establishes drinking water
equivalent levels (DWELs). The DWEL is a lifetime
exposure concentration protective of adverse,
noncancer health effects that assumes all of the expo-
sure to a contaminant is from a drinking water source.

EPA also establishes a reference dose (RfD) in mg/kg
body weight per day for each registered pesticide. The
RfD represents the level of daily exposure to a pesti-
cide (through all possible routes of exposure) that is
not expected to result in appreciable risks over a
human lifetime. This value is based on studies with
laboratory animals and usually incorporates a safety
factor of 100 to compensate for differences in species
sensitivity and sensitive subpopulations. Table 4–7
lists drinking water standards and health advisories
for four example pesticides.

Ecological Effects

Chemicals released into the environment may have a
variety of adverse ecological effects ranging from fish
and wildlife kills to more subtle effects on reproduc-
tion or fitness that also can result in population de-
cline. Ecological effects can be long-term or short-
lived changes in the normal functioning of an ecosys-
tem, resulting in economic, social, and aesthetic
losses. These potential effects are an important reason
for regulation of pesticides, toxic substances, or other
sources of pollution.

Scientists are most concerned about the effects of
chemicals and other pollutants on communities. Short-
term and temporary effects are more easily measured
than long-term pollution effects on ecosystem commu-
nities. Understanding the impact of effects requires
knowledge of the time course and variability of these

short-term changes. Pollutants may adversely affect
communities by disrupting their normal structure and
delicate interdependencies. The structure of a commu-
nity includes its physical system, generally created by
the plant life and geological processes, as well as the
relationships between its populations of biota.

A pollutant may eliminate a species essential to the
functioning of the entire community; it may promote
the dominance of undesirable species (weeds, trash
fish); or it may simply decrease the numbers and
variety of species present in the community. It may
also disrupt the dynamics of the food webs in the
community by breaking existing dietary linkages
between species. Most of these adverse effects in
communities can be measured through changes in
productivity in the ecosystem. Under natural stresses,
such as unusual temperature and moisture conditions,
the community may be unable to tolerate chemical
effects that would otherwise cause no harm.

Wildlife may be exposed to pesticides via oral, inhala-
tion, and dermal routes of exposure (and in the case of
fish, some amphibians, and many aquatic macroinver-
tebrates, through the gill). Table 4–8 shows the toxic
levels of different exposures. Because pesticides are
widespread in the environment and are found in both
aquatic and terrestrial ecosystems, wildlife may be
exposed in many ways.

Table 4–7 EPA drinking water standards and guidelines

Pesticide - - - Water quality - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Health advisories - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
standards (mg/L) 10-kg child (mg/L) 70-kg adult (mg/L)

drinking water drinking water all routes
MCLG MCL 1 day 10 day long-term long-term lifetime DWEL RfD

Atrazine  0.003  0.330  0.1  0.1  0.05  0.2  0.003 0.2 0.035

2, 4-D  0.07  0.07  1.0  0.3  0.1  0.4  0.07  0.4 0.01

Glyphosate  0.7  0.7  20  20  1  1  0.7  4  0.1

Methoxychlor  0.04  0.04  0.05  0.05  0.05  0.2  0.04  0.2 0.005
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Table 4–8 Categories of ecotoxicology 1/

Toxicity Birds Birds Fish
category acute oral LD50 dermal LC50 water LC50

(mg/kg) (ppm) (mg/L)

Very highly <10 <50 <0.1
toxic

Highly toxic 10 – 50 50 – 500 0.1 – 1

Moderately >50 – 500 >500 – 1000 >1 – 10
toxic

Slightly > 500 – 2,000 >1,000 – 5,000 >10 – 100
toxic

Practically > 2,000 >5,000 >100
nontoxic

1/ After: Meister, R. (ed.), Farm Chemicals Handbook,
Meister Publishing, Willoughby, OH.

Chapter 4—Pesticides in the Environment
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Chapter 5 Specifications Sheet Instructions

A pest management component of the conservation
management system is a record of the producers
decisions for managing pest populations. The objec-
tives for applying pest management in accordance
with the specifications are to manage pest populations
while protecting the quantity and quality of agricul-
tural commodities and to minimize negative impacts of
pest control on soil, water, and air resources.

Steps to complete the
specifications sheet

Step 1. Landowner, date, and assisted by

Complete the spaces provided to identify the land-
owner, date, and planner providing technical assis-
tance.

Step 2. Tracts/field(s)

Identify the tract and field for which the plan is being
developed. More than one tract or field can be in-
cluded on a single specification sheet if the soils, crop,
and target pest are similar and will be managed simi-
larly.

Step 3. Soils

Identify the soil(s) being used to plan the management
of the field. If management will be planned differently
for each soil, list the soils applicable to this particular
specifications sheet. The soils listed will be used in the
environmental risk analysis for soil and water quality.

Step 4. Crop sequence/rotation

Identify the crops planned for the field(s). List the
crops in the sequence they will be planted, if known.
Scheduling the type and sequence of crops can help
reduce pest pressures and avoid mistakes, such as
crop damage from herbicide carryover. Circle the
crop(s) for which this specification sheet is being
developed.

Step 5. Management system

Describe the management system applicable to the
field(s). Examples include a reduced tillage system
with 20 percent residue after planting or a rotational
grazing system for dairy cows.

Step 6. Assessment completed for:

Identify if an analysis has been or will be completed
for pesticide environmental risk, erosion, or soil
quality. If the plan includes the use of pesticides, an

environmental risk analysis based on soil and chemi-
cal properties of the pesticide will be made. The analy-
sis should include the potential for the pesticide to
move offsite through leaching and surface runoff in
solution and attached to sediment. Available analysis
tools for pesticide risk analysis include the Soil Pesti-
cide Interaction Screening Procedure (SPISP II), The
Windows Pesticide Screening Tool (WIN-PST), and the
National Agricultural Pesticide Risk Analysis
(NAPRA). Available tools to analyze the impacts of
management alternatives on erosion and soil quality
are the Revised Universal Soil Loss Equation (RUSLE),
Wind Erosion Equation (WEQ), and the Soil Condi-
tioning Index (SCI). Other analysis tools may be avail-
able locally.

Step 7. Target pest

Identify each target pest for which the pest manage-
ment plan is being developed.

Step 8. Management method

Describe the specific method planned for managing
each target pest. Include the type of control planned,
such as mechanical, cultural, biological, or chemical,
and applicable details, such as type of tillage, use of
pest resistant varieties, biological predators, or name
of the pesticide. Information to help the producer
decide on the management method(s) will come from
university or state agency guidelines, producer experi-
ences, and sound agronomic practices.

Step 9. Application techniques

Describe in detail the planned application techniques
that will be used to manage each target pest. Include
specific management details, such as the rate, form,
timing, and method. For pesticides, the rate, timing,
and method of application are based on university or
state agency guidelines, producer experience, and the
product label.

Step 10. Additional specifications

Provide additional information needed to ensure the
pest management practice is applied correctly. This is
an excellent location to provide information on mitiga-
tion techniques to maintain or improve the natural
resources or to offset potential negative environmental
impacts of applying the pest management practice.
Mitigation may include conservation practices and
management techniques that the landowner would
install or put in place on the field, such as residue
management, nutrient management, water manage-
ment, or conservation buffers.
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Step 11. Job sketch

Provide a map showing the field location and acres.
Also, show the boundaries of any sensitive areas, such
as waterbodies, setbacks, or highly erodible soils,
where restrictions to pest management methods may
occur. If the conservation plan map includes these
items, place a reference in the sketch area to the
applicable field(s) on the plan map instead of complet-
ing a new drawing.

Step 12. Operation and maintenance

Several items must be assessed and performed rou-
tinely. These include calibration of equipment, main-
taining a safe working environment, and review and
update of the pest management component plan. The
plan should be reviewed by the producer to determine
if any short-term adjustments are needed for the
immediate or following crops. Records of implementa-
tion shall be kept in accordance with Federal and
State guidelines. Monitoring the effectiveness of man-
agement practices and the efficacy of the pest manage-
ment itself is part of the operation and management.

Step 13. Additional notes

Complete additional information or guidance, if
needed. This space can be used to describe sensitive
areas in detail or to continue items from previous
pages, such as additional operation and maintenance.
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Pest Management
Conservation Practice Job Sheet 595

January 1999

 Landowner__________________________________________________ Date___________

Natural Resources Conservation Service (NRCS)

What is pest management?
Pest management is the management of pests,
including weeds, insects, diseases, and animals.
To protect our Nation’s natural resources, special
care must be taken to:
• Evaluate the environmental risks of pest  man-

agement.
• Develop appropriate risk reduction strategies.
• Encourage widespread adoption of Integrated

Pest
Management (IPM) programs.

Purposes
Pest management systems are designed to:
• Enhance the quantity and quality of agricultural

commodities.
• Minimize the negative impacts of pest control on

soil resources.
• Minimize the negative impacts of pest control on

water resources.
• Minimize the negative impacts of pest control on

air resources.
• Minimize the negative impacts of pest control on

plant resources.
• Minimize the negative impacts of pest control on

animal resources.

Benefits
Pest management systems:
• Maximize economic returns.
• Minimize environmental risks.
• Improve food, water, and air quality.
• Integrate all aspects of pest management within

the agricultural production system.

Conservation management systems
Pest management is used as a component of a
conservation management system.  It should be
used in conjunction with crop residue management,
nutrient management, conservation buffers, and
other practices, which are applied on a site-specific
basis to address both natural resource concerns
and the landowner’s objectives.
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General criteria
• Follow the attached pest management specifica-

tion.
• IPM programs that strive to balance economics,

efficacy, and environmental risks will be utilized
where available.  IPM information available for
your crops is attached.

• An appropriate set of mitigation and manage-
ment techniques must be planned to address the
environmental risks of pest management activi-
ties.  These techniques are incorporated in the
attached specification.

• When applying cultural or mechanical control
methods of pest management, crop rotation,
residue management, and other practices, must
comply with the rest of the conservation plan.

• When developing alternatives and applying
chemical controls of pest management, the
following will apply:
1. Utilize pesticide label instructions when

developing chemical control alternatives.  Pay
special attention to environmental hazards
and site-specific application criteria.

2. Pesticide environmental risks are incorporated
in the attached specification.

3. When a chosen alternative has significant
potential to negatively impact important water
resources, an appropriate set of mitigation
techniques must be used to address risks to
humans and non-target aquatic and terrestrial
plants and wildlife.  Appropriate mitigation
techniques are incorporated in the attached
specification.

• Methods of pest management must comply with
Federal, State, and local regulations.

Operation, maintenance, and safety
Formulate a safety plan complete with names,
locations, and telephone numbers of local treatment
centers. For human exposure questions, the local
center is:

Name: ___________________________________

Location: _________________________________

Phone: ___________________________________

A national hotline in Corvallis, OR, is available:

1-800-424-7378

[6:30a.m. - 4:30p.m. Mon.- Fri., Pacific Time]

For emergency assistance with agrichemical spills,
the local contact is:

Name: ___________________________________

Location: _________________________________

Phone: ___________________________________

National emergency assistance is available from

CHEMTREC®: 1-800-424-9300

• Post signs around treated fields according to
label directions and Federal, State, and local
laws.  Follow re-entry intervals and wear protec-
tive clothing according to the Worker Protection
Standard.

• Dispose of pesticide containers according to
label directions and adhere to attached Federal,
State, and local regulations.

• Pesticide users must read and follow label
directions, maintain appropriate Material Safety
Data Sheets and become certified to apply
restricted use pesticides.

• Calibrate application equipment frequently.
Replace worn nozzle tips, cracked hoses, and
faulty gauges.

• Open mixing of chemicals will not occur in the
application field near a well or surface waterbody
as specified in operations and maintenance.
Open mixing should be performed downgradient
of wells.

• Records of pest management required by state
law and the USDA Pesticide Record Keeping
Program will be maintained by the producer as
specified in operations and maintenance.  USDA
requires that they be kept for at least 2 years.

Pest management guidelines
Provide adequate plant nutrients and soil moisture
and favorable pH and soil conditions to reduce plant
stress, improve plant vigor, and increase the plant’s
overall ability to tolerate pests.
• Diversify treatment methods to minimize the

development of pest resistance.
• Delay pesticide applications when climatic

conditions are conducive to offsite pesticide
movement.

• Apply conservation practices and management
techniques that reduce runoff and erosion.

• Use conservation buffers to reduce offsite
movement of pollutants.

• Prevent disruption of Native American artifacts
and other cultural resources with land disturbing
activities.

DISCLAIMER: Trade names are used solely to provide specific information. Mention of a trade name does not constitute a guarantee of the
products by the U.S. Department of Agriculture nor does it imply endorsement by the Department or the Natural Resources Conservation
Service over comparable products that are not named.
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The United States Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender,
religion, age, disability, political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET Center at (202) 720-2600
(voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326W, Whitten Building, 14th & Independence Ave., SW. Washington, D.C.,
20250-9410 or call  (202) 720-5964 (voice or TDD). USDA is an equal opportunity provider and employer.

Pest Management – Job Sketch

Sketch a map showing the field location, acreage and location of sensitive resource concerns (including required setback
zones, water bodies and buildings).

Scale 1" = ______ ft. (NA indicates sketch not to scale: grid size =    " by    ")12 12

Perform the following operations and maintenance:
Review this pest management plan whenever the production system changes substantially, or at least every (      ) years.
Post treatment signs according to label directions and/or Federal, State, and local laws. Follow label re-entry intervals.
Properly clean application equipment and dispose of residue according to label instructions.
Handle all pesticides with caution and wear appropriate protective clothing according to label instructions.
Calibrate pesticide application equipment to apply within ± (      )% of the recommended rate.
Open mixing of chemicals will not occur in the application field within (      ) feet of a well or surface waterbody.
Maintain pest management field application records for (      ) years.

Additional specifications and notes:
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Chapter 6 Summary

Pest management should be implemented in conjunc-
tion with crop residue management, nutrient manage-
ment, conservation buffers, and other conservation
practices to address natural resource concerns and to
maximize economic returns by enhancing the quantity
and quality of agricultural commodities. Pest manage-
ment conservation planning assistance should be
targeted at agricultural areas that are known contribu-
tors to existing resource impairments or have the
potential for impairing resource quality in the future.
The potential for impairments can be identified with
screening tools. This evaluation can then be used in
conjunction with resource sensitivity information to
target pest management mitigation measures.

Pest management should consider site features that
influence the potential for offsite pesticide movement
and water quality impairment. Current pesticide rec-
ommendations are acceptable when they perform
adequately from efficacy, economic, and environmen-
tal standpoints. When they have significant potential to
negatively impact the environment, NRCS should work
closely with Extension, certified crop advisors, crop
consultants, and other pest management advisors to
identify viable alternatives that will protect our natural
resources.

NRCS policy does not originate specific pesticide
recommendations, but we can communicate
Extension's pesticide recommendations to our cus-
tomers and supplement them with natural resource
data and environmental risk information. The goal is
to develop a suite of environmentally acceptable
conservation management alternatives for producers
to select from in their conservation plans.

Successful implementation of pest management re-
quires us to partner in all facets of this effort with
Extension, certified crop advisors, crop consultants,
and farmers. We must strive to leverage our efforts by
influencing other farm advisors to consider environ-
mental risks in their recommendations and document
the benefits of these efforts during the conservation
planning process.
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Appendix A WIN_PST Reports

Soil Sensitivity to Pesticide Loss Rating Report

COOPERATOR: USDA-NRCS Cooperator data: Name, address, etc.
TRACT: Number   FIELD: Identifier

                                WIN-PST SPISP II
                SOIL SENSITIVITY TO PESTICIDE LOSS RATING REPORT
================================================================================

Soils Data Table: SOIL_IL  Sort Order: MUSYM

--------------------------------------------------------------------------------

KANE COUNTY, ILLINOIS: IL89

                                                            SPISP II Ratings
                                              SURFACE       --------------------
MUSYM/SEQ# COMPONENT/TEXTURE/MU%    HYD KFACT  DEPTH   % OM SLP    SSRP   SARP
========== ======================== === ===== ======= ===== ====== ====== ======
531B 1     Markham SIL 100%          C  0.37    7"     2.5% L      H      H
--------------------------------------------------------------------------------

(.\REPORTS\SOILS.TXT generated on 06/24/99 at 20:27:27)
================================================================================

Ratings Legend:
       Ratings:
           H -- HIGH
           I -- INTERMEDIATE
           L -- LOW
           V -- VERY LOW

       Conditions that affect ratings:
           m    -- There are macropores or cracks in the surface horizon deeper
                   than 24". +1 SLP
           w    -- The high water table comes within 24" of the surface during
                   the growing season. SLP = HIGH
           s    -- The slope is greater than 15%. +1 SARP
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Soil/Pesticide Interaction Loss Potential and Hazaard Ratings Report

Appendix A—WIN_PST Reports

COOPERATOR: USDA-NRCS Cooperator data: Name, address, etc.
TRACT: Number   FIELD: Identifier

                                            WIN-PST SOIL / PESTICIDE INTERACTION
                                          LOSS POTENTIAL and HAZARD RATINGS REPORT
============================================================================================================================

Soils Data Table: SOIL_IL  Sort Order: MUSYM
Pesticide Data Table Sort Order: NAME

                                                                  SOILS

                                   531B:  Markham SIL 100%
                                   HYDRO: C
PESTICIDES                                KANE COUNTY,
                                          ILLINOIS: IL89
_______________________________________________________________
Atrazine (ANSI)  PC_CODE: 080803
                                   Loss           Human  Fish  |
     CAS_NO: 0001912249            Potential      Hazard Hazard|
                                   ----------------------------|
                Leaching  (ILP):   L (f)            I      L   |
         Solution Runoff (ISRP):   H (fr)           H      H   |
         Adsorbed Runoff (IARP):   I (fr)                  V   |
_______________________________________________________________
Dicamba (ANSI)  PC_CODE: 029801
                                   Loss           Human  Fish  |
     CAS_NO: 0001918009            Potential      Hazard Hazard|
                                   ----------------------------|
                Leaching  (ILP):   L (f)            L      L   |
         Solution Runoff (ISRP):   I (fr)           L      L   |
         Adsorbed Runoff (IARP):   I (fr)                  V   |
_______________________________________________________________
Glyphosate, isopropylamine salt  PC_CODE: 103601
                                   Loss           Human  Fish  |
     CAS_NO: 0038641940            Potential      Hazard Hazard|
                                   ----------------------------|
                Leaching  (ILP):   V (f)            V      L   |
         Solution Runoff (ISRP):   H (fr)           L      H   |
         Adsorbed Runoff (IARP):   H (fr)                  L   |
_______________________________________________________________

(.\REPORTS\INTERACT.TXT generated on 06/24/99 at 20:27:30)
============================================================================================================================

Ratings Legend:
       Ratings:

   H -- HIGH
   I -- INTERMEDIATE
   L -- LOW
   V -- VERY LOW

       Conditions that affect ratings:                        Effect on ratings:
           i    -- Soil Incorporated.                   +1 PLP, -1 PSRP, -1 PARP
           r    -- High Residue/CT.                             -1 PSRP, -1 PARP
           f    -- Foliar Application.                  -1 PLP, -1 PSRP, -1 PARP
           b    -- Banded Application.                  -1 PLP, -1 PSRP, -1 PARP
           l    -- Low Rate of Application.
                   1/4 - 1/10 lb/acre (280 - 112 g/ha)  -1 PLP, -1 PSRP, -1 PARP
           <ul> -- Ultralow Rate of Application.
                   1/10 lb./acre (112 g/ha) or less.    -2 PLP, -1 PSRP, -1 PARP
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Pest Management

           m    -- There are macropores or cracks in
                   the surface horizon deeper than 24". +1 SLP
           w    -- The high water table comes within
                   24" of the surface during the
                   growing season.                         SLP = HIGH
           s    -- The slope is greater than 15%.                        +1 SARP

           <ln> -- Low probability of rain,
                   No irrigation.                       -1 ILP, -1 ISRP, -1 IARP
           <lh> -- Low probability of rain,
                   High efficiency irrigation.          -1 ILP, -1 ISRP, -1 IARP
           <hl> -- High probability of rain,
                   Low efficiency irrigation.           +1 ILP, +1 ISRP, +1 IARP

Soil/Pesticide Interaction Loss Potential and Hazaard Ratings Report—Continued



Core4 Conservation Practices, June 1999 43

Appendix A—WIN_PST Reports
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Appendix A—WIN_PST Reports



48 Core4 Conservation Practices, June 1999

Pest Management
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50 Core4 Conservation Practices, June 1999
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56 Core4 Conservation Practices, June 1999
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Appendix A—WIN_PST Reports



62 Core4 Conservation Practices, June 1999
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Conservation practice standards are reviewed periodically, and updated if needed.  To obtain
the current version of this standard, contact the Natural Resources Conservation Service.

DRAFT 595 - 1
NATURAL RESOURCES CONSERVATION SERVICE

CONSERVATION PRACTICE STANDARD

PEST MANAGEMENT
(Acre)

CODE 595

DEFINITION
Managing pests including weeds, insects, diseases
and animals.

PURPOSES
This practice may be applied as part of a conservation
management system to support one or more of the
following purposes:
• Enhance quantity and quality of agricultural com-

modities

• Minimize negative impacts of pest control on soil
resources

• Minimize negative impacts of pest control on water
resources

• Minimize negative impacts of pest control on air
resources

• Minimize negative impacts of pest control on plant
resources

• Minimize negative impacts of pest control on ani-
mal resources

CONDITIONS WHERE PRACTICE
APPLIES
Wherever pest management is needed.

CRITERIA

General Criteria Applicable to All Purposes
A pest management component of a conservation
plan will be developed. Methods of pest management
must comply with Federal, State, and local
regulations.Integrated Pest Management (IPM)
programs that strive to balance economics, efficacy
and environmental risks will be utilized where avail-
able.  (IPM is an approach to pest control that com-
bines biological, cultural and other alternatives to
chemical controls with the judicious use of pesticides.
The objective of IPM is to maintain pest levels below

economically damaging levels while minimizing
harmful effects of pest control on human health and
environmental resources.)

An appropriate set of mitigation techniques must be
implemented to address the environmental risks of
pest management activities in order to adequately
treat identified resource concerns.  Mitigation tech-
niques include practices like filter strips and crop
rotation, and management techniques like application
timing and method.

Cultural and mechanical methods of pest manage-
ment must comply with the rest of the conservation
plan.

This practice has the potential to affect National
Registered listed or eligible (significant) cultural
resources.  Follow NRCS State policy for considering
cultural resources during planning, application and
maintenance.

When developing alternatives and applying chemical
controls of pest management, the following will apply:
• Both label instructions and Extension recommen-

dations (where available) will be followed when
developing chemical control alternatives.  Pay
special attention to environmental hazards and
site-specific application criteria.

• Compliance with Federal, State and local laws is
required (e.g., Food Quality Protection Act (FQPA),
Federal Insecticide, Fungicide and Rodenticide Act
(FIFRA), Worker Protection Standard (WPS) and
Interim Endangered Species Protection Program
(H7506C)).

Additional Criteria to Protect Quantity and Quality
of Agricultural Commodities
IPM will be used where available, however, if IPM
programs are not available, the level of pest control
must be the minimum necessary to meet the
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producer’s objectives for commodity quantity and
quality.  [State Standards will identify their commodity-
specific IPM programs.]

Additional Criteria to Protect Soil Resources
In conjunction with other conservation practices, the
number, sequence and timing of tillage operations
shall be managed to maintain soil quality and main-
tain soil loss below or equal to the soil loss tolerance
(T) or any other planned soil loss objective.
Label restrictions shall be followed for pesticides that
can carry over in the soil and harm subsequent crops.

Additional Criteria to Protect Water Resources
Pesticide environmental risks, including the impacts of
pesticides in ground and surface water on non-target
plants, animals and humans, must be evaluated for all
identified water resource concerns. [State Standards
will include approved evaluation procedures such as
NRCS' Soil/Pesticide Interaction Screening Procedure
(SPISP), Windows Pesticide Screening Tool (WIN-
PST) and National Agricultural Pesticide Risk Analysis
(NAPRA).]

When a chosen alternative has significant potential to
negatively impact important water resources, (for
example: SPISP “High” and “Intermediate” soil/
pesticide combinations in the drainage area of a
drinking water reservoir), an appropriate set of
mitigating practices must be put in place to address
risks to humans and non-target aquatic and terrestrial
plants and wildlife.  [State Standards will identify
appropriate mitigation practices by pesticide loss
pathway and resource concern.  For example: for
pesticide sorbed to eroded soil in a surface water
concern area, residue management, water manage-
ment and filter strips may be appropriate mitigation
practices.]

Open mixing of chemicals will not occur in the appli-
cation field within a minimum of 100 feet from a well
or surface water body. Open mixing should be per-
formed down gradient of wells (State or local regula-
tions may be more restrictive).

The number, sequence and timing of tillage opera-
tions shall be managed in conjunction with other
sediment control tactics and practices, in order to
minimize sediment losses to nearby surface water
bodies.

Additional Criteria to Protect Air Resources

Follow pesticide label instructions for minimizing
volatilization and drift that may impact non-target
plants, animals and humans.

Additional Criteria to Protect Plant Resources
Prevent misdirected pest management control
measures that negatively impact plants (e.g., remov-
ing pesticide residues from sprayers before moving to
next crop and properly adjusting cultivator teeth and
flame burners).

Follow pesticide label directions specific to the
appropriate climatic conditions, crop stage, soil
moisture, pH, and organic matter in order to protect
plant health.

Additional Criteria to Protect Animal Resources
Follow pesticide label instructions for minimizing
negative impacts to both target and non-target
animals.

CONSIDERATIONS
When IPM programs are not available, basic IPM
principles should be strongly encouraged.  [State
Standards should include all appropriate IPM prin-
ciples such as using mechanical, biological, and
cultural control methods in lieu of chemical controls,
scouting pest populations to avoid routine preventa-
tive pest control measures, and the utilization of spot
treatments.]

Adequate plant nutrients and soil moisture, including
favorable pH and soil conditions, should be provided
to reduce plant stress, improve plant vigor and
increase the plant's overall ability to tolerate pests.

PLANS AND SPECIFICATIONS
The pest management component of a conservation
plan shall be prepared in accordance with the criteria
of this standard and shall describe the requirements
for applying the practice to achieve its intended
purpose.

As a minimum, the pest management component of a
conservation plan will include:
• plan and soil map of managed fields

• location of sensitive resources and setbacks

• crop sequence and rotation if applicable
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• identification of target pests (and IPM scheme for
monitoring pest pressure when available)

• recommended methods of pest management
(biological, cultural, mechanical or chemical),
including rates, product and form, timing, and
method of applying pest management

• results of pest management environmental assess-
ments (SPISP, WIN-PST, NAPRA, RUSLE etc.)
and a narrative describing potential impacts on
non-target plants and animals, through soil, water
and air resources as appropriate

• operation and maintenance instructions

OPERATION AND MAINTENANCE
The pest management component of a conservation
plan will include the following operation and mainte-
nance items:
• A safety plan complete with telephone numbers

and addresses for emergency treatment centers for
personnel exposed to chemicals.   For human
exposure questions, the telephone number for the
nearest poison control center should be provided.
The telephone number for the national hotline in
Corvallis, Oregon may also be given:

1-800-424-7378
Monday - Friday

6:30 a.m. to 4:30 p.m. Pacific Time

For advice and assistance with emergency spills
that involve agrichemicals, the local emergency
telephone number should be provided.  The na-
tional CHEMTREC telephone number may also be
given:

1-800-424-9300
• Posting of signs according to label directions and/

or Federal, State, and local laws around fields that
have been treated.  Follow re-entry times.

• Disposal of pesticides and pesticide containers
must be in accordance with label directions and
adhere to Federal, State, and local regulations.

• The requirement that pesticide users must read
and follow label directions, maintain appropriate
Material Safety Data Sheets (MSDS), and become
certified to apply restricted use pesticides.

• Calibration of application equipment according to
Extension Service recommendations before each
seasonal use and with each major chemical
change.

• The requirement that worn nozzle tips, cracked
hoses, and faulty gauges must be replaced.

• The requirement that the producer will maintain
records of pest management for at least two years.
Pesticide application records will be in accordance
with USDA Agricultural Marketing Service's Pesti-
cide Record Keeping Program and state specific
requirements. [State Standards will describe record
keeping requirements.]
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